Introduction
Obesity is an increasing problem in the Western world, with implications for people's health as well as increasing the economic burden of providing care. 1 Morbid obesity, ie, a body mass index of 40 kg/m 2 or greater, increases the risk of high blood pressure, diabetes, and cardiovascular disease (CVD), [1] [2] [3] and is also associated with lower physiological and psychological well-being. 4 Gaining an understanding of how to reduce risk factors for people with morbid obesity is crucial. Personal factors are one of five components identified as significant in understanding a person's health and behavior.
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Fagermoen et al to develop targeted interventions to improve people's health. In this study, the personal factors that were examined are sense of coherence (SOC), self-esteem, and self-efficacy. A recent study of people with morbid obesity found that health-related quality of life (HRQoL) was directly related to one's SOC even after controlling for sociodemographic variables, health behavior, environmental factors, and other personal factors. 6 SOC is a concept introduced in Antonovsky's salutogenic theory where he argued health be seen as movement along a health (ease) -dis-ease continuum. 7 He defined SOC as "a global orientation that expresses the extent to which one has a pervasive, enduring though dynamic feeling of confidence", 7 also described as a "dispositional orientation toward life". 7 SOC is comprised of three subdimensions: comprehensibility, manageability, and meaningfulness, considered respectively as cognitive, instrumental, and motivational components. Comprehensibility refers to the extent to which stimuli from one's internal and external environment is perceived as structured, predictable, and clear. Manageability refers to the extent to which the person perceives his/her internal and external resources as available and adequate to handle the demands posed by these stimuli. Meaningfulness reflects the extent to which the person sees these demands as challenges rather than burdens and worth investing energy and engagement. Antonovsky proposed that the "strength of one's SOC, [is] a significant factor in facilitating the movement toward health". 8 A person with a strong SOC is more likely than a person with a weak SOC to define a stimulus as a nonstressor because he/ she is confident that things will work out well. 9 Systematic reviews have concluded that Antonovsky's instruments to measure SOC are applicable to all cultures 10 and that SOC has an impact on HRQoL 11 and is a promising health-promoting resource that "strengthens resilience and develops a positive subjective state of health". 12 Further, SOC was found to be associated with health behaviors 13, 14 and is applicable in the evaluation of patient education programs. 15, 16 Despite its relevance to health promotion, we have not been able to locate any studies that use SOC as an outcome measure among people with morbid obesity.
A course reflecting the ideas of a salutogenic approach is offered in some patient education resource centers in Norwegian hospitals. The course is mandatory for patients with morbid obesity who want surgical treatment and are referred by physicians. This course is grounded in cognitive behavior theory and emphasizes the participants' work in uncovering hidden resources and strengthening self-concept. Health care professionals in cooperation with previous course participants developed the content of the course. The major subjects include available treatments and their intended and unintended consequences and necessary lifestyle changes. Core methods are participants' use of an individual action plan, guided reflection, and participation in self-help groups, as well as physical activity. The course consists of 40 hours spread over 9-12 weeks. Course participation may positively influence SOC and other personal factors such as self-efficacy and self-esteem, ie, facilitating the participants' movement towards better health.
The main purpose of this study is to explore SOC in a sample of persons with morbid obesity before and after an educational course. The research questions are: Do sociodemographic variables and personal factors, self-esteem, and self-efficacy, relate to SOC and its subdimensions at baseline? Do any of the sociodemographic or personal factors at baseline predict SOC and its subdimensions at 12-month follow-up?
Materials and methods study design and participants
This study is part of a prospective longitudinal study with a within-subjects design exploring whether participation in the patient education course contributes to changes in HRQoL and testing several instruments with regard to their ability to detect change in personal factors over time. The present study included SOC, self-esteem, and self-efficacy instruments. Data were collected by means of questionnaires at the start of the course, and 2 weeks and 3, 6, and 12 months after course completion. However, due to low response rates at the intermediate time points, only data from baseline and 12-month follow-up were used in this study.
Participants were purposively sampled and recruited at three sites on the first day of ten identical mandatory courses held in the spring of 2009 in Eastern Norway. Follow-up data were collected by mailed questionnaires. Nonresponders received one reminder at each time point. All 185 course attendees were given verbal and written information about the study and invited to participate. Those consenting answered the questionnaire in a secluded room on-site and returned it in sealed envelopes later collected by the project representative. One hundred and forty-two people consented (77%). The mean age of those who consented (42.5 
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Morbid obese adults' increased sense of coherence Missing scores in the indices were tolerated up to 20% and were replaced by the individual's mean response on the index. In the present study, the final sample consisted of 68 participants (47.9%) with valid responses on all variables at baseline and 12-month follow-up.
sociodemographic variables
Sociodemographic data included age (years), sex (male/ female), formal education (,13 years, $13 years) marital/ cohabitation status (married/not married), and employment status (working/not working).
sense of coherence
This personal factor was assessed using the 13-item short version of Antonovsky's sense of coherence questionnaire (SOC-13). 7 Respondents indicate agreement or disagreement to each item using a seven-point scale. Total scores ranged from 13 to 91, with higher scores reflecting a stronger SOC. The instrument consists of three subdimensions: comprehensibility (five items), manageability (four items), and meaningfulness (four items). The SOC-13 is a reliable and valid instrument. 10 Cronbach's alpha ranged from 0.72 to 0.92 in prior studies and was 0.82 at baseline in our study. A Rasch analysis examining the psychometric properties of the SOC data showed that item #1 did not have an acceptable goodness-of-fit and should not be included in the SOC total score. 17 Accordingly, item #1 was excluded and replaced with the mean of the three other items belonging to this subdimension (meaningfulness). The SOC total score and three subdimensions scores were calculated for each participant.
Other personal factors
The Rosenberg self-esteem scale (RSES) 18 was used to assess participants' global self-esteem, which is an attitude associated with psychological well-being. 19 The original RSES consists of ten statements with response options from 1 "strongly agree" to 4 "strongly disagree". We used a Norwegian abbreviated four-item version (RSES-4) developed by Ystgaard. 20 The four items were selected by linear regression analysis and showed high correlation (r=0.95) with the full ten-item version. The Cronbach's alpha of 0.85 for this study (at baseline) corresponded well with another Norwegian study. 21 Total sum scores for the four-item version ranged from 4 to 16, with higher scores representing higher self-esteem.
Self-efficacy is regarded as a coping resource and a strong sense of efficacy is related to better health and more social integration. 22 The general self-efficacy scale (GSE) measures general optimistic self-belief in coping with the demands of life. 23 The GSE consists of ten statements that the respondent rates on a scale from 1 "not at all true" to 4 "exactly true". The total score range is 10-40; higher scores reflect higher general self-efficacy. The GSE has been used in many countries and has shown good psychometric properties. [23] [24] [25] At baseline in this study, Cronbach's alpha was 0.93, indicating high internal consistency.
statistical analysis
Associations among ordinal and categorical data were analyzed using chi-square tests. Group differences in the mean scores of continuous variables were evaluated with independent samples t-tests and differences between baseline and 12-month follow-up with paired-samples t-tests. Effect sizes were calculated on the differences between groups and the different time points according to Cohen's coefficient d; d values $0.40 were considered to be clinically significant. 26 Cronbach's α was used to assess the internal consistency of the scales. The level of significance was set to P.0.05 and all tests were two-tailed. SPSS (v18.0 for Windows; SPSS Inc., Chicago, IL, USA) was used for the statistical analyses. 27 The relationship between independent variables at baseline and scores on SOC total and the subdimensions at baseline and at 12-month follow-up were analyzed in separate linear regression analyses. In these analyses, all independent variables with a standardized β-value $0.20 in bivariate analyses were included. Sociodemographic variables were included in step 1, and RSES-4 and GSE in step 2. When predicting the different SOC variables at 12-month follow-up, baseline scores for the same variables were included in step 3 (data not shown). Because all bivariate relationships between variables used in the analysis had a Pearson's correlation coefficient r,0.7, we determined that multicollinearity of variables was not an issue.
ethical issues
Informed written consent was received from all participants. The Regional Medical Research Ethics Committee of Norway (REK Sør-Øst) and the Ombudsman of Oslo University Hospital approved the study (REK S-08662c 2008/17575; NCT 01336725).
Results

representativeness of the sample and attrition analyses
The mean age of the participants with complete data at 12-month follow-up (43.4 years, SD: 10.3, n=68) did not 
sociodemographic characteristics
Sociodemographic characteristics and personal factors for the sample are presented in Table 1 . At baseline, the mean age of the participants was 43.4 years. The majority were women (75%). More men than women were working. No other differences with regard to sociodemographic variables were found.
sense of coherence
The SOC total and subdimension scores at baseline and 12-month follow-up are shown in Table 2 . No significant differences were found between men and women at either time point. The scores on SOC total and all subdimensions were significantly higher for the total sample and for the women at follow-up compared to baseline; the men had only significantly increased scores on comprehensibility at follow-up. The changes in total SOC scores and comprehensibility were clinically significant for the men and borderline for the total sample.
Bivariate correlations between variables at baseline and 12-month follow-up are shown in Table 3 . At baseline, participants with higher age scored higher on manageability. Those with paid work reported higher scores on total SOC and both the manageability and meaningfulness subdimensions. Similarly, higher self-esteem and higher self-efficacy at baseline were related to higher baseline scores on total SOC and all subdimensions. In the analyses of personal factors at 12-month follow-up, having paid work at baseline was related to higher scores on total SOC and meaningfulness at 12-month follow-up. Self-esteem and self-efficacy scores at baseline were significantly associated with total SOC and all subdimension scores at 12-month follow-up, except that baseline self-efficacy was not significantly associated with manageability at follow-up.
The results of the linear regression analyses predicting baseline SOC total and subdimension scores are shown in Table 4 . These revealed that controlling for sociodemographic and personal factors, higher total SOC and manageability scores were associated with older age, having paid work, and higher self-esteem. Meaningfulness was directly associated with both self-efficacy and self-esteem, and comprehensibility was only associated with self-esteem. Self-esteem was a particularly strong predictor and explained a relatively large proportion of the variance on all the SOC variables, reflecting the strong associations between these concepts. Multivariate analyses of the relationships between baseline predictors of SOC at 12-month follow-up, controlling for baseline SOC scores and sociodemographic and personal factors, revealed
Journal of Multidisciplinary Healthcare 2015:8 Table 2 Participants' scores on sOc total and subdimensions at baseline and 12-month follow-up 
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Discussion
This study is, to our knowledge, the first to explore changes in SOC in a sample of individuals with morbid obesity. The results revealed that total SOC and all three subdimension scores significantly improved between baseline and 12 months after the educational course. The increase in scores was clinically significant for both the total SOC and the comprehensibility subdimension. At both time points, total SOC scores were low (mean 54.8 and 59.2) compared to other groups, such as Norwegian patients admitted to internal medical wards (mean 67.0) 28 and two Swedish general population samples with means of 68.5 29 and 70.0. 30 In a systematic review, only 16 of 131 studies (12%) using the SOC-13 had scores below 60. 31 These samples had health deficits such as poor health, psychiatric illness, or substance abuse. The low SOC total scores in our obese participants are thus in line with comparable groups with health problems. These findings reflect SOC's relation to health, ie, the strength of SOC is dependent on the resources a person possesses. 8 Hence, in health promotion, an important aim is to strengthen the resources to increase the individual person's SOC.
Previous studies have reported changes in SOC after a structured intervention such as mindfulness training, lifestyle intervention, rehabilitation, and salutogenic treatment. Randomized controlled trials (RCTs) have shown clinically significant increases in SOC in people with: fibromyalgia 32 and mental health problems. 15, 33 Longitudinal studies have also demonstrated SOC increases in people undergoing coronary bypass surgery 34 and those with chronic musculoskeletal pain, 35 breast cancer, 36 myocardial infarction, 37 psoriasis, 16 or depression. 38 All studies revealed SOC scores at baseline to be below the norm.
Antonovsky argued that there is no basis for deriving separate subscores for comprehensibility, manageability, and meaningfulness as these are 'inextricably intertwined'. 7(p86) However, due to the course content, we believed that the subdimensions might be affected differently over time. The analyses revealed increased mean scores on all three subdimensions during the 12-month follow-up with unequal levels of improvement. Previously, only a few studies have explored these subscores. Two longitudinal intervention studies have reported that manageability and/or comprehensibility increased after the interventions, while lesser change was observed in meaningfulness. 15, 34 This was also the case in our study. At our 1-year follow-up, comprehensibility had a borderline clinically significant effect size and meaningfulness showed the least change. The cognitive nature of both comprehensibility and manageability may make them more susceptible to change. 39 The content and methods in the educational course in our study were cognitive in nature and theoretically targeted at the subdimensions, thus possibly increasing SOC. We argue that studying the subdimensions may provide deeper understanding of the relationship between changes in personal factors and improvement of health. Research results with regard to changes in the subdimensions may pose a challenge to Antonovsky's clear stand against measuring the subdimensions. 7, 9 He did later state, however, that in order to promote health, one needs to analyze what ought to be done for persons suffering from a particular disability "[…] to strengthen the sense of comprehensibility, manageability and meaningfulness". 8 In our view, these dimensions will have to be measured if one wants to know whether and how change occurs. 
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With regard to the question about SOC and its relationship to other personal factors, baseline self-esteem had the strongest association with baseline SOC total and subdimension scores. This may reflect an overlapping definition of SOC and self-esteem, since both emphasize confidence in oneself. To our knowledge, Antonovsky did not directly address the concept of self-esteem in his definition of SOC, and further work is needed to more clearly distinguish these concepts. Despite the multivariate analyses showing associations between baseline SOC and several baseline sociodemographic and personal factors, none of these factors predicted the change in SOC scores at the 12-month follow-up, after controlling for baseline levels of SOC. Since there was a significant change in SOC and this was not predicted by sociodemographic nor the personal factors, our findings may indicate that SOC is an intrinsic relatively independent phenomenon. This provides support for Antonovsky's salutogenic theory.
We propose that strengthening SOC is a key strategy in health promotion in view of the documented link between SOC and health, ie, high SOC is associated with effective stress-coping and health, and low SOC is associated with poor health, both physical and mental. Regarding a weak SOC, Antonovsky suggested this may be enhanced when health personnel engage in client-centered encounters. However, improvements may be temporary since "the SOC of the adult is a deeply rooted, stable dispositional orientation of the person". 7 One exception that may lead to significant and enduring changes, he argued, is planned interventions that equip persons "to seek out, within the scope of their lives, what I would call, SOC-enhancing experiences:". 7 Such an approach is reflected in the previously mentioned RCTs, 15, 32, 33 including one that specifically designed the intervention in line with salutogenic principles. 15 These interventions had some basic commonalities: all were guided group sessions, and participants had a long-lasting health problem, met in groups to learn ways of coping, and were actively involved in group processes. Participants in our study attended a patient education course similar in context and methods. Additionally, empowering methods to strengthen self-esteem and improve coping with lifestyle changes were emphasized. Hence, the results from intervention studies appear to give some evidence to Antonovsky's suggestion, that SOC could be a dependent variable "to be shaped and manipulated so that it in turn can push people toward health". 8 A recent study reported that SOC predicted health behaviors among patients with coronary heart disease 14 and another study of the relationship between health domains and SOC suggested this to be a relevant outcome variable in patients with chronic illness. 40 We argue that focusing on SOC in health promotion is important both with regard to designing lifestyle interventions based on salutogenic principles and as an outcome variable.
Strengths and limitations
This study has a strong theoretical stance and used validated instruments developed from these theories. SOC, self-esteem, and self-efficacy are important concepts within the domain of personal factors and are highly relevant to people with morbid obesity. The prevalence of obesity is increasing rapidly worldwide; 41 in Norway the prevalence is 23%. 42 In the International Classification of Functioning, Disability and Health (ICF) framework, 5 personal factors are included as important aspects of people's health, and thus, are important to explore in relation to diseases such as morbid obesity. It is important to determine what interventions may contribute to positive changes related to coping with serious health problems. This follow-up study measured personal factors that influence health behavior and there was movement toward the healthy more positive direction of the continuum.
The sample was purposively collected from three different sites in Norway, and thus the associations reported are not specific to a single site. This study also had moderate attrition, as only half of the original baseline sample completed the 12-month follow-up and was included in this analysis. Given that the final sample had higher baseline scores than those who were excluded due to incomplete data, it is possible that these findings underrepresent participants with lower SOC scores.
The generalizability of this study is limited by the sample of convenience, which only represents attendees of a patient education course and by the unequal proportions of sex. The small sample increases the risk of type II errors. In future, greater effort should be made to enroll and retain subjects, particularly those with low SOC scores, to ensure a representative sample of this vulnerable population for which effective interventions are urgently needed.
Another limitation of the study is that attendees' weight before and after 12 months was not collected at the Patient Education Resource Centre, and thus, the role of weight loss could not be evaluated. There was also no comparison group included in this study, and thus, it cannot be determined whether the observed changes in SOC were specifically attributable to the patient education course. Future studies evaluating the effectiveness of such course to improve SOC and other health-related outcomes should be designed with an appropriate comparison group. 
Conclusion
In this study, the participants attended a patient education course based on a social cognitive approach with content and methods aimed at increasing knowledge and skills to promote actions toward a healthier life. The clinically significant changes in SOC observed from baseline to the 12-month follow-up indicate that the course may have a positive impact on the management of living with a longterm health problem. Furthermore, the study showed that the SOC instrument, including the subdimensions, is able to detect change over time. It remains to be seen whether the detected changes will be maintained. The results indicate that SOC may be a useful outcome measure for persons with morbid obesity and possibly persons with other chronic health problems. Subdimension scores may give an indication of what part of one's SOC is poorly developed and needs strengthening. This might guide choices for targeted cognitive and psychosocial interventions. For clinical purposes, we believe more research including SOC subdimensions is needed for persons with chronic illnesses exploring these interrelationships and their link to health, particularly RCTs and longitudinal cohort studies using repeated measures analyses, as well as studies with a larger sample.
